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SPOOL HAVING REVERSING SPIRAL GUIDE 
Field of the Invention 

[0001] The present invention relates to spools for storing and transporting lengths of 
flexible materials. More particularly, the present invention relates to a spool for optical 
media such as optical fibers and the like. 

Background of the Invention 

[0002] Spools for storing and transporting flexible materials are known. The spools 
typically include a barrel portion and end flanges defining a space for winding receipt of a 
length of the flexible material. Spools for optical media are also known as disclosed in U.S. 
Pat. No. 5,908,172 to Pierro et al., which is incorporated herein by reference. 

[0003] When a length of flexible material is wound onto a spool, the portion of the 
material that is first received on the barrel becomes covered by subsequently wound portions 
of the material. For optical media such as optical fiber, however, it is desirable to provide 
access to both ends of the material for integrity testing to determine if kinks or other defects 
would impair the ability of the length of optical fiber to transmit light. 

[0004] To provide access to both ends of a length of optical fiber, an end portion of the 
fiber adjacent the first wound portion is led away from the barrel to a more easily accessed 
location. Care must be taken, however, when directing the end portion of the fiber that the 
fiber is not damaged or that sharp bends are not introduced that could be mistaken for actual 
damage of the fiber during the integrity testing of the material. 
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Summary of the Invention 

[0005] According to the present invention, there is provided a device for winding an 
elongated flexible material. The winding device includes a barrel that defines a primary 
winding area and a flange wall connected to the barrel. The winding device also includes an 
auxiliary winding area that is separated from the primary winding area by the flange wall. 

[0006] The winding device further includes a guide pathway having opposite ends 
communicating with the primary and auxiliary winding areas for directing an elongated 
flexible material between the primary and auxiliary winding areas. The guide pathway 
includes opposite end segments interconnected by a transition segment. At least a portion of 
each of end segment of the guide pathway is curved in a substantially circumferential 
direction with respect to an axis of rotation of the winding device. The guide pathway 
reverses in direction of curvature in the transition segment. The reversal in direction of 
curvature by the guide pathway provides for simultaneous winding of an elongated flexible 
material in the primary and auxiliary winding areas. 

[0007] According to one embodiment, the winding device includes an insert received 
within an interior defined by the barrel to define at least a portion of the guide pathway. The 
insert includes a channel in an outer surface of the insert to define the portion of the guide 
pathway between the outer surface of the insert and an inner surface of the barrel. 

[0008] The winding device of the various embodiments may include first and second 
barrel parts each defining a portion of the primary winding area. The winding device may 
also include first and second inserts each received within an interior of the barrel part through 
an open end thereof. Each of the inserts extends from the open end of the barrel part to 
define an auxiliary winding area. The winding device may also include first and second 
guide pathways each communicating with the primary winding area and one of the auxiliary 
winding areas. 

[0009] According to another embodiment, the winding device includes a flange having a 
flange body. The flange body includes a substantially planar wall portion connected to the 
barrel of the winding device and a substantially cylindrical wall portion connected to the 
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substantially planar wall portion. The planar wall portion of the flange body and the 
cylindrical wall portion of the flange body define a flange interior. The guide pathway for 
the winding device is located within the flange interior. 

[0010] The winding device may include a cover received by the flange body to enclose 
the flange interior. The cover includes a cylindrical wall portion slidingly received by the 
cylindrical wall portion of the flange body and a substantially planar wall portion connected 
to the cylindrical wall portion of the flange cover. The auxiliary winding area is defined by a 
substantially cylindrical member connected to the planar wall portion of the cover opposite 
the cylindrical wall portion of the cover. 

[0011] The guide pathway of the winding device is defined by guide structure that 
includes first and second parts located within the flange interior and respectively carried by 
the flange body and the cover. The first and second parts of the guide structure define 
ramping surfaces that are correspondingly formed to define the guide pathway therebetween. 



Brief Description of the Drawings 

[0012] For the purpose of illustrating the invention, there is shown in the drawings a form 
that is presently preferred; it being understood, however, that this invention is not limited to 
the precise arrangements and instrumentalities shown. In the drawings: 

[0013] Figure 1 is a side elevation view of a spool incorporating features of the present 
invention. 

[0014] Figure 2 is a sectional view of the spool of Figure 1. 

[0015] Figure 3 is an exploded perspective view of the spool of Figure 1. 

[0016] Figure 4 is an enlarged detail of Figure 2. 

[0017] Figure 5 is an enlarged detail of an alternate spool construction from that shown in 
Figure 4. 



[0018] 



Figure 6 is a partial sectional view taken along the line 6-6 of Figure 1. 
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[0019] Figure 7 is a perspective view of the spool of Figure 1 illustrating an elongated 
material being simultaneously wound on primary and auxiliary winding areas of the spool. 

[0020] Figure 8 is an exploded perspective view of one half of a spool according to a 
second embodiment of the invention. 

[0021] Figure 9 is a sectional view taken along line 9-9 of Figure 8. 
[0022] Figure 10 is a top plan view of the half spool of Figure 8. 

Detailed Description of the Drawings 

[0023] Referring to the drawings where like numerals identify like elements, there is 
shown in Figure 1 a spool 10 incorporating the present invention. The spool 10 is adapted for 
receiving a length of flexible material wound onto the spool. The spool 10 is segmental in 
construction and includes first and second spool halves 12, 14. Each of the spool halves 12, 
14 includes a barrel portion 16 and a flange 18 secured to the barrel portion 16 adjacent an 
open end 20 of the barrel portion. Preferably, as shown in Figure 2, the flanges 18 are 
integrally formed with the barrel portions 16, in a plastic molding process for example. Each 
barrel portion 16 includes a cylindrical wall 22 having an inner surface 24 that defines an 
interior for the barrel portion. Each barrel portion 16 further includes an end wall 26 at a 
second end 28. Referring to Figure 3, the spool halves 12, 14 are secured together by 
fasteners 30 received through aligned openings 32, 34 in the barrel portion end walls 26. 
Preferably, the fasteners 30 and the openings 32, 34 incorporate a quick-release construction 
of the type described in U.S. Pat. No. 5, 908,172. As shown in Figure 2, the openings 34 of 
spool half 14 include slotted ends 36 for receipt of tabs 38 formed on opposite sides of the 
fasteners 30. 

[0024] As shown in Figure 1, the barrel portion 16 of each spool half 12, 14 defines an 
outer surface 40. The outer surfaces 40 of the barrel portions 16 define a primary winding 
area for windingly receiving a portion of a length of an optical fiber material. The flange 18 
of each spool half 12, 14 defines a surface 42 that is connected to the surface 40 of the 
associated barrel portion 16. The connection between the surfaces 40, 42 serves to limit 
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removal of optical fiber from the spool 10 that has been wound onto the primary winding area 
defined by the barrel portions 16. 

[0025] The spool 10 further includes first and second inserts 44, 46. The first and second 
inserts 44, 46 are respectively dimensioned for receipt within the barrel portions 16 of the 
first and second spool halves 12, 14. Each insert 44, 46 includes a cylindrical body 48 and an 
end wall 49 connected to the body. A central post 52 extends from the end wall 49 into an 
interior defined by the body 48 and is dimensioned for sliding receipt within a central post 50 
connected to the end wall 26 of the associated spool halves 12, 14. The central posts 50 of 
the barrel portions 16 include a recessed end 54 for receiving the central post 52 of the 
associated insert 44, 46. 

[0026] As shown in Figure 2, each recessed ends 54 defines an annular shoulder 56 
contacted by an end 58 of the central post 52. As a result, a portion 60 of the body 48 of the 
associated insert 44, 46 extends beyond the open end 20 of the barrel portion 16. In an 
alternative construction, the extending portions 60 of the body 48 of the inserts 44, 46 could 
be established through contact between an end 61 of the body 48 and the end wall 26 of the 
associated barrel portion 16. Each of the end walls 26, 49 defines a central opening, and each 
of the central posts 50, 52 is hollow, such that a passageway extending through the spool 10 
is defined as shown in Figure 2. 

[0027] Each of the extending portions 60 of the insert bodies 48 includes an outer surface 
defining an auxiliary, or secondary, winding area. As will be described in greater detail, each 
of the auxiliary winding areas of the spool 10 provides a location for winding of an end 
portion of an elongated material, such as an optical fiber, directed to the auxiliary winding 
area from the primary winding area. As shown in Figure 2, the end wall 49 of each insert 44, 
46 includes an outer peripheral portion that extends outwardly from the auxiliary winding 
surface of the extending portion 60 to define a flange for retaining material wound onto the 
auxiliary winding area. 

[0028] Referring to Figures 2 and 3, each of the flanges 18 of spool 10 includes a wall 62, 
which defines the flange surface 42 discussed above in regard to the primary winding area. 
The flange wall 62 is reinforced by a plurality of rib members 64 spaced about the flange 18 
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as shown in Figure 3. As shown, the flange walls 62 and the associated reinforcing rib 
members 64 are angled obliquely with respect to the barrel portion 16 to which they are 
connected. The obliquely-angled flange wall 62 defines an interior such that the open end 20 
of the associated barrel portion 16 is recessed longitudinally with respect to the spool 10 
within the interior of the flange 18. As a result, the auxiliary winding area defined by the 
extending portion 60 of the associated insert 44, 46 will also be longitudinally recessed 
within the interior of the flange 18. Recessing of the auxiliary winding area within the flange 
in this manner limits exposure of an end portion of an elongated material wound thereon. 
Such limited exposure is especially desirable for optical media, such as optical fibers, which 
might otherwise be damaged, were the end portion to be exposed at the end of the spool 10. 
The relative extension between the inserts 44, 46 and the associated barrel portions 16 may 
vary from that shown. It may be desirable, for example, to dimension the inserts 44, 46 such 
that a portion of the auxiliary winding area is not recessed within the flange interior in order 
to facilitate access to the auxiliary winding area. 

[0029] The spool 10 includes a material guide system 68. As will be described in greater 
detail, the guide system 68 provides for direction of an elongated material, such as an optical 
fiber, from the primary winding area to one of the auxiliary winding areas defined by the 
extending portions 60 of the barrel inserts 44, 46. A spool having a material guide system for 
directing an end portion of a flexible material from a primary winding area to an auxiliary 
winding area is disclosed in commonly assigned U.S. Patent Application No. 10/295,214, 
filed November 13, 2002, which is incorporated herein by reference. The material guide 
system 68 of the present invention provides curved guide paths each including a reversing 
helical portion between the primary winding area and one of the auxiliary winding areas. The 
reversing helical pathway of the present invention functions to orient an elongated material 
such that portions of the same length can be simultaneously wound onto the primary winding 
area and one of the auxiliary winding areas during rotation of the spool 10. The reversing 
helical pathway of the presents invention provides such orienting of the elongated material 
without introducing sharp bends into the material, which could damage an optical fiber or 
result in a false indication of impairment of the optical fiber during integrity testing. 
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[0030] Referring to Figures 2-4, barrel insert 44 includes a channel segment 70 formed in 
an outer surface 74 thereof and barrel insert 46 includes a channel segment 72 formed in its 
outer surface 74. When the inserts 44, 46 are received in the barrel portions 16 of the spool 
halves 12, 14, as shown in Figures 2 and 4, the channel segments 70, 72 and the inner 
surfaces 24 of the barrel portions 16 define an enclosed guide pathway 76. As described 
below, the spool 10 is adapted to provide for communication between the segments of the 
pathway 76 separately provided by the channel segments 70, 72. As a result the material 
guide pathway 76 extends continuously between opposite first and second ends 78, 80 of the 
pathway. As shown in Figures 1 and 2, the first end 78 of the guide pathway 76 is located 
between the flange surfaces 42 of the spool halves 12, 14 adjacent the flange surface 42 of 
spool half 12. The guide pathway 76 extends along the barrel portions 16 as shown such that 
the second end 80 of the pathway 76 is located within the interior defined by the flange 18 of 
spool half 14. Arranged in this manner, the material guide pathway 76 communicates at its 
opposite first and second ends 78, 80, respectively, with the primary winding area and with 
the auxiliary winding area defined by barrel insert 46. 

[0031] As shown in Figure 3, each of the barrel inserts 44, 46 includes a second channel 
segment to define a second guide pathway 81 for the spool 10. As shown, a first end of the 
guide pathway 81 is located between the flange surfaces 42 adjacent the flange surface 42 of 
the second spool half 14. An opposite second end is located within the interior of the flange 
18 of first spool half 12 to communicate with the auxiliary winding area defined by barrel 
insert 44. 

[0032] Each of the channels 70, 72 formed in the inserts 44, 46 include sidewalls that are 
angled obliquely with respect to the adjacent surface 74 of the associated insert. As shown in 
Figure 4, this construction defines a cross section for the channels 70, 72 that is substantially 
in the form of a parallelogram. The oblique angling of the sidewalls of the channels 70, 72 in 
this manner facilitates passage of a length of optical material, such as fiber 94, through the 
curving path defined by the guide pathways 76, 81. As shown, the channels 70, 72 are also 
provided with rounded corners to further eliminate potential impediment to passage of an 
elongated material through the guide pathways 76, 81. 
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[0033] The above-described channel segments 70, 72 defining the guide pathways 76, 81 
of Figures 1-4 are formed in the outer surface 74 of the inserts 44, 46. Referring to Figure 5, 
there is shown an alternate construction according to the present invention in which a channel 
85 is formed in the inner surface 24 of the barrel portion 16 to define a material guide 
pathway 87 between the barrel portion 16 and insert 44. 

[0034] To provide for passage of an elongated material between the channel segments 70, 
72, each spool half 12, 14 includes an opening 86 in the end wall 26 of its barrel portion 16. 
The openings 86 are located on the end wall 26 such that they are aligned with each other 
when the spool halves 12, 14 are secured together by the fasteners 30. As shown in Figure 3, 
each of the barrel portions 16 also includes a second opening it its end wall 26 located to 
provide communication between the segments of the second guide pathway 8 1 . 

[0035] Referring to Figures 1 and 6, an access opening 88 is provided in the barrel 
portion 16 of the first spool half 12. The access opening 88 is located adjacent the first end 
78 of the material guide pathway 76 to provide for passage of an elongated material, such as 
optical fiber 94, from the primary winding area to the material guide pathway 76. As shown 
in Figure 6, the cylindrical wall 22 includes a beveled portion 90 adjacent the access opening 
88 to facilitate insertion of an end portion of the optical fiber 94 into the material guide 
pathway 76 from the primary winding area. It should be understood that the present 
invention is not limited to winding of optical fibers and that the access opening 88 and the 
material guide pathway 76 could be adapted for directing elongated material of various cross 
section. 

[0036] The channel segments 70, 72 formed on the inserts 44, 46 are curved in the 
following manner to provide for reversal in the orientation of an end portion of an elongated 
material inserted into the material guide pathway 76. The reversing of the end portion in this 
manner provides for simultaneous winding of the redirected end portion on the auxiliary 
winding area of insert 46 when the spool is rotated to wind another portion of the same length 
of material onto the primary winding area. Each channel segment 70, 72 includes first and 
second portions 82, 84. The first portion 82 extends in a spiral from one side of the 
associated insert toward an opposite side in a substantially circumferential manner. In the 
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second portion 84, however, the channel segments 70, 72 are redirected in an axial direction 
to a substantially longitudinal orientation with respect to the spool 10 adjacent the ends 61 of 
the respective inserts 44, 46. Transitioning of the channel segments 70, 72 to an axial 
direction in this manner provides for alignment between the segments 70, 72 adjacent the 
insert ends 61, as shown in Figure 1 for example. 

[0037] The effect that reversing the end portion of an elongated material has on the 
windability of the material is illustrated in Figure 7. As shown, a length of optical fiber 94 
has been inserted into the material guide pathway 76 of the guide system 68 through access 
opening 88. The fiber 94 has been directed along the guide pathway 76 such that portions 96, 
98 extend from opposite ends of the pathway 76 onto the primary winding area and the 
auxiliary winding area defined by insert 46. Each of the end portions 96, 98 is shown broken 
away for clarity of view. It should be understood, however, that each of the end portions 96, 
98 would extend from the spool 10 in the directions shown by arrows A, B, respectively, to 
provide material to be wound onto the primary and auxiliary winding areas. As shown, the 
arrows A and B extend in the same circumferential direction with respect to the spool 10 
because of the reversing spiral provided by the guide pathway 76 of guide system 68. 
Arranged in this manner, rotation of the spool 10 in the direction illustrated by arrow C will 
provide for simultaneous winding of the optical fiber portions 96, 98 on the auxiliary winding 
area and the primary winding areas. 

[0038] In the present invention it is contemplated that one portion of the length of flexible 
material is wound on a primary winding area of the spool while another portion of the 
material length is simultaneously wound onto the auxiliary, or secondary, winding area of the 
spool. This is desirable for materials such as optical fibers, for example, where access to 
both ends of the length of material is desirable to facilitate integrity testing of the material. 
As described in greater detail, the present invention provides for simultaneous winding of a 
flexible material without sharp bends being introduced into the material that could damage an 
optical material or lead to a false indication of damage during integrity testing of the material. 

[0039] In the embodiments illustrated, the simultaneous winding of material in the 
primary and auxiliary areas will be provided without any further redirecting of the optical 
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fiber being needed. This differs from a material guide system defining a spiral pathway 
within the barrel portion of a spool that does not reverse in circumferential orientation in that 
above-described manner. Absent the reverse spiral arrangement of the present invention, the 
portion to be wound onto the auxiliary winding area would exit from the guide pathway in the 
auxiliary area in a circumferential direction opposite that of the material being wound onto 
the primary winding area. Winding of the end portion directed to the auxiliary area at the 
same time as the winding of the material in the primary area would require that the end 
portion be redirected in the opposite circumferential direction from that provided by the guide 
pathway. Such redirection would undesirably introduce a sharp bend in the material, which 
could lead to damage of an optical material or false indication of damage during an integrity 
test of the optical material. 

[0040] The above-description of the reverse spiral path provided by the material guide 
system 68, and the resulting simultaneous winding, was described with respect to the material 
guide path 76 and the associated auxiliary winding area defined by insert 46. It should be 
understood that similar simultaneous winding of an end portion of a length of material onto 
the auxiliary winding area defined by insert 44 could be achieved by inserting the material in 
the second material guide pathway 81 instead of the first pathway 76. 

[0041] In the spool 10 shown in Figures 1-7, the reversing spiral guide pathways 76, 81 
are defined between the barrel portions 16 of the spool halves 12, 14 and the inserts 44,46. 
The present invention, however, is not limited to reversing helical guides located within the 
barrel. Referring to Figures 8-10, there is shown an alternative embodiment of a spool 100 
according to the present invention defining a reversing spiral guide pathway 102 within an 
interior defined by a flange 104 of the spool 100. The flange 104 includes a body 106 
integrally secured to a barrel portion 108 and a cover 110. The cover 1 10 of the flange 104 
includes a cylindrical outer wall 112 slidingly received within a cylindrical outer wall 114 of 
the body 106. A barrel post 116 is integrally secured to a circular plate portion 118 of the 
flange body 106 and extends into the barrel 108. 

[0042] The cover 1 10 of flange 104 includes a circular plate portion 120 and a flange post 
122 integrally secured to the plate portion 120. As shown in Figure 8, the barrel post 116 
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slidingly receives the flange post 122. Only one half of the spool 100 is shown, it being 
understood that the half spool shown is adapted for connection to another half spool including 
a barrel wall and post having recessed end portions for example. The barrel 108 defines a 
portion of a primary winding area for windingly receiving an elongated material. The spool 
100 also includes a top cylinder 124 connected to the plate portion 120 of the flange cover 
1 10 opposite the barrel 108. The top cylinder 124 of the flange cover 1 10 defines an auxiliary 
winding area for receipt of an end portion of an elongated material, in the manner described 
below. 

[0043] Referring to Figure 9, the body 106 of flange 104 defines an interior that is closed 
by cover 110 when the cover is received by the flange 104. The spool 100 includes a 
reversing spiral guide system 126 located within the interior defined by the flange 104. As 
shown in Figures 8 and 10, access openings 128, 130 are included in the plate portions 118, 
120 of the body 106 and cover 110, respectively, of flange 104. The access openings 128, 
130 are located adjacent the barrel 108 and the cover top cylinder 124 to provide for passage 
of the end portion of an elongated material from the primary winding area to the auxiliary 
winding area. 

[0044] The guide system 126 of the spool 100 includes a guide structure 132 having 
upper and lower portions 134, 136 respectively secured to the cover 110 and body 106 of the 
flange 104. Each of the portions 134, 136 of the guide structure 132 includes a rectangular 
cross section having a height that ramps with respect to the plate portions 118, 120 of the 
body 106 and cover 1 10 to which it is secured. The lower portion 136 of the guide structure 
132 ramps upwardly into the interior of the flange 104 from the access opening 128 
communicating with the primary winding area. The upper portion 134 of the guide structure 
132 ramps downwardly into the interior of the flange 104 from the access opening 130 
communicating with the auxiliary winding area. 

[0045] Each of the upper and lower portions 134, 136 of the guide structure 132 includes 
a channel 138 formed in an end 140 of the rectangular cross section that is remote from the 
respective plate portion 120, 118. As shown in Figure 8, the upper and lower portions 134, 
136 of the guide structure 132 define spiral paths within the interior of the flange 104 that are 
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mirror images of each other. In this manner, the upper and lower portions 134, 136 of the 
guide structure 132 engage each other such that the channeled ends 140 contact each other to 
form an enclosed pathway. As shown in Figure 9, the enclosed pathway defined by the guide 
structure 132 has a rectangular cross section and progresses upwardly within the interior 
between the access openings 128, 130. 

[0046] Referring to Figure 10, the spiral path defined by the guide structure 132 includes 
first and second portions 142, 144 that are substantially helical in configuration. A transition 
portion 146 of the guide structure 132 interconnects the first and second helical portions 142, 
144. As shown, the substantially helical portions 142, 144 are reversed in circumferential 
direction with respect to a winding direction of the spool 100. From the point of view shown 
in Figure 10, an elongated material passing through the guide structure 132 from access 
opening 128 to access opening 130 will be turned in a generally counterclockwise direction 
through the first helical portion 142. The material will then be turned in a generally 
clockwise direction through the second helical portion 144. As shown by the arrows, 
portions of the same length of material directed through the guide structure 132 would be 
directed from opposite ends of the guide structure 132 in the same circumferential direction 
with respect to the spool (clockwise in Figure 10). 

[0047] As shown in Figures 8 and 10, the reversing spiral guide structure 132 crosses 
over itself at location 148. To provide for the required crossing of the guide structure 132, 
the upper and lower portions 134, 136 of the guide structure 132 include respective 
discontinuities 150, 152 allowing each of the upper and lower portions 134, 136 to cross itself 
at location 148. By directing a length of material in this manner, the reversing spiral guide 
system 126 provides for simultaneous winding of portions of the material in the primary and 
auxiliary winding areas upon rotation of the spool (in a counterclockwise direction in the 
view shown in Figure 10). 

[0048] The enclosed pathway defined by the guide structure 132 of spool 100 is 
substantially square in cross section as shown in Figure 9. It should be understood, however, 
that the channeled ends 140 of the upper and lower portions 134, 136 of guide structure 132 
could be modified to accommodate materials of variously shaped cross sections. 
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[0049] The spools 10, 100 are preferably molded from a plastic material. By 
incorporating spool halves 12, 14 receiving inserts 44, 46 in the spool 10 of Figures 1-7 and 
cover and body portions 110, 106 of flange 104 in the spool 100 of Figures 8-10, the 
formation of the spools 10, 100 in a molding process is facilitated. The construction of the 
spools 10, 100, therefore, promotes economy of manufacture. 

[0050] The foregoing describes the invention in terms of embodiments foreseen by the 
inventor for which an enabling description is available, notwithstanding that insubstantial 
modifications of the invention, not presently foreseen, may nonetheless represent equivalents 
thereto. 



